Fatty acids increase adiponectin secretion through both classical and exosome pathways.
Little is known about the effects of fatty acids on adiponectin oligomer assembly and trafficking. The aim of this study was to examine the effects of different fatty acids on adiponectin transport and secretion in differentiated 3T3-L1 adipocytes. Subcellular fractionation and immunofluorescence microscopy revealed that the majority of cellular adiponectin was located in the endoplasmic reticulum (ER). Adiponectin secretion was increased by treatment with fatty acids, including eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), and several fatty acids changed the cellular localization of adiponectin. Adiponectin secretion has been shown to be altered by ER stress and interactions with ER chaperone proteins. However these mechanisms were not influenced by fatty acids, suggesting that alternative mechanisms must be responsible for the increased secretion of adiponectin observed with fatty acid treatment. Secretion of adiponectin was blocked by Brefeldin A, but we identified a minor pool of adiponectin that could be secreted from beyond the Brefeldin A block. Exosomes appeared to contribute to a minor amount of adiponectin secreted from the cell, and exosome release was increased by treatment with DHA. These data suggest that the ER is an important site of adiponectin accumulation and that treatment with long chain omega-3 fatty acids increases adiponectin release. Furthermore, the secretory pathway of adiponectin is complex, involving both the classical ER-Golgi pathway as well as unconventional secretory mechanisms such as an exosome-mediated pathway.